The genus Kraussia Dana, 1852, was originally assigned to the family Atelecyclidae Ortmann, 1893 (Alcock, 1899) . Later, Serène (1972) reported the close affinity of Kraussia with the Xanthidae MacLeay, 1838. Guinot (1978) elevated the Xanthidae, sensu lato, to superfamily level (Xanthoidea) and transferred the genus to the Xanthidae, sensu stricto. Recently, Ng (1993) divided the xanthid genus Kraussia into Kraussia, sensu stricto, and two new genera, Palapedia and Garthasia. He designated Palapedia valentini Ng, 1993 , the type species of the genus and transferred 12 Indo-West Pacific species previously assigned to Kraussia. Furthermore, he established the subfamily Kraussiinae for these three genera based on the carapace form, structure of the sternum, and ambulatory legs of the adults, as well as on characteristics of the first maxilliped of the first zoea of P. valentini. Palapedia valentini was the only species in the Kraussiinae whose zoeal stage was known at that time (Ng, 1993; Clark and Ng, 1998) .
Palapedia integra (De Haan, 1835) lives in sand or under stones in the intertidal region (Dai and Yang, 1991) . The species is the only member of this genus found in Korea (Ko and Takeda, 1999) . Its known distribution is from Japan to China, the Philippines, Rotuma, Solomon Island, and Andaman Island (Sakai, 1976; Dai and Yang, 1991) . In this paper we describe the zoeal stages of this species and compare their morphology to previously described larvae of P. valentini and to other brachyuran zoeas.
MATERIALS AND METHODS
Three ovigerous P. integra (De Haan, 1835) were collected by SCUBA in about 20 m depth from Jeju Island (338259N, 1268209E), Korea on 2 July 2002 and were transported to a constant temperature chamber at Silla University, Busan.
Zoeas hatched on 7 July 2002 and were reared using methods described by Ko (1995) at a constant water temperature of 258C. Larvae were preserved in 10% neutral Formalin. Specimens were dissected using a Leitz zoom stereomicroscope, and appendages were examined under a Leitz Laborlux S compound microscope. Appendages were mounted in polyvinyl lactophenol; cover slips were sealed with clear nail varnish; drawings were made with the aid of a camera lucida. Setal counts and measurements were based on about 10 specimens for each stage. Carapace length was measured from the anterior margin of the eye to posterolateral carapace margin. Rostrodorsal length was measured from tip of dorsal spine to tip of rostral spine. The sequence of the zoeal description is based on the malacostracan somite plan and described from anterior to posterior. Setal armature of appendages is described from proximal to distal segments and in order of endopod to exopod (Clark et al., 1998) . Samples of the zoeal series and the spent females were deposited at Silla University, Korea (SUZCr103240). For the second and subsequent zoeal stages only the main differences from the previous stage are described. The long plumose natatory setae of the first and second maxillipeds, the telson fork, and the long antennular aesthetascs were drawn truncated.
RESULTS
Four zoeal stages occurred before metamorphosis to the megalopa. The durations of zoeal stages I-IV were 4, 4, 4, and 6 days, respectively. Metamorphosis to the megalopa first occurred 18 days after the zoeas hatched from eggs ( Fig. 1) . However, the preservation of megalopas was not adequate, and consequently this phase could not properly be described and figured.
Palapedia integra (De Haan, 1835) Figures 2-9
Zoea I Size.-Carapace length 0.47 6 0.02 mm. Rostrodorsal length 1.58 6 0.03 mm.
Carapace ( Fig. 2A-C ).-Dorsal spine long, distally curved and spinulate and longer than rostral spine; rostral spine straight, slightly shorter than antennal protopod, with 5-6 small spines increasing in size distally; lateral spines present and short; anterodorsal setae absent; pair of posterodorsal setae present; ventroposterior margin serrated and without setae; eyes sessile.
Antennule (Fig. 2D ).-Uniramous; endopod absent; exopod unsegmented, with 4 aesthetascs (2 long and 2 shoter) plus a seta, all terminal.
Antenna (Fig. 2E ).-Protopod slightly longer than rostral spine, distally spinulate and with minute endopod spine; exopod about 7% length of protopod and with 2 short terminal setae. (Fig. 2F ).-Asymmetrical; right molar with 2 teeth, left molar with 1 tooth, confluent with incisor process; endopod absent.
Mandibles
Maxillule (Fig. 2G ).-Epipod seta absent. Coxal endite with 7 terminal setae; basial endite with 5 setae; endopod 2-segmented, proximal segment with 1 seta, distal segment with 6 (2 subterminal þ 4 terminal) setae; exopod seta absent.
Maxilla (Fig. 2H ).-Coxal endite bilobed with 4þ4 setae; basial endite bilobed with 5þ4 setae; endopod bilobed with 3þ4 (2 subterminal þ 2 terminal) setae; exopod (scaphognathite) margin with 4 plumose setae plus distal stout plumose process.
First Maxilliped (Figs. 2A, 3A ).-Coxa without seta; basis with 10 setae arranged 2, 2, 3, 3; endopod 5-segmented with 3, 2, 1, 2, 5 (1 subterminal þ 4 terminal) setae, respectively; exopod 2-segmented, distal segment with 4 terminal natatory plumose setae. 
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Second Maxilliped (Figs. 2A, 3B ).-Coxa without seta; basis with 4 setae arranged 1, 1, 1, 1; endopod 3-segmented, with 1, 1, 6 (3 subterminal þ 3 terminal) setae, respectively; exopod 2-segmented, distal segment with 4 terminal natatory plumose setae.
Third Maxilliped.-Absent.
Pereiopods.-Absent.
Abdomen (Figs. 2A, 3D ).-5 somites; somite 2 with pair of lateral processes directed anterolaterally; somite 3 with pair of lateral processes directed posterolaterally; somites 3-5 with posterolateral processes; somites 2-5 with pair of posterodorsal setae; pleopods absent.
Telson (Figs. 2A, 3C, D ).-Medially arched; each branch long, with 1 stout lateral spine, 1 minute lateral seta, and 1 stout dorsomedial spine bearing 2 spinules; posterior margin with 3 pairs of stout spinulate setae.
Zoea II
Size.-Carapace length 0.68 6 0.03 mm. Rostrodorsal length 2.03 6 0.08 mm.
Carapace (Fig. 4A-C) .-Dorsal spine with 1 pair of setae proximally; 2 pairs of anterodorsal setae present; each ventral margin anteriorly with 1 plumose seta; eyes stalked.
Antennule (Fig. 4D ).-Exopod with 4 long aesthetascs and seta.
Antenna (Fig. 4E ).-Exopod much smaller than that of previous stage, about 0.6% length of protopod.
Mandibles (Fig. 4F ).-Unchanged.
Maxillule (Fig. 4G ).-Basial endite with 8 setal processes; exopod plumose seta present.
Maxilla (Fig. 4H ).-Scaphognathite margin with 12 plumose setae; distal stout process no longer prominent.
First Maxilliped (Figs. 4A, 5A ).-Coxa with seta; exopod distal segment with 6 terminal natatory plumose setae.
Second Maxilliped (Figs. 4A, 5B ).-Exopod distal segment with 6 terminal natatory plumose setae.
Third Maxilliped (Fig. 5C ).-Rudimentary incipiently biramous bud.
Pereiopods (Fig. 4A ).-Rudimentary, as slightly bilobed cheliped and 2 buds.
Abdomen (Figs. 4A, 5E ).-Somite 1 with single dorsomedial seta; somites 3-5 with longer posterolateral processes.
Telson (Figs. 4A, 5D , E).-Dorsomedial spine without spinule.
Zoea III
Size.-Carapace length 0.78 6 0.06 mm. Rostrodorsal length 2.71 6 0.03 mm.
Carapace (Fig. 6A-C ).-Four pairs of anterodorsal setae; each ventral margin with 2 anterior plumose setae.
Antennule (Fig. 6D ).-Endopod bud present. Exopod with 2 short subterminal and 3 long terminal aesthetascs plus seta.
Antenna (Fig. 6E ).-Endopod bud present; minute endopod spine absent.
Mandibles (Fig. 6F ).-Right molar with 3 teeth confluent with incisor process.
Maxillule (Fig. 6G ).-Epipod seta present. Coxal endite with 8 terminal setae; basial endite with 9 setae. (Fig. 6H ).-Coxal endite bilobed, with 5þ4 setae; basial endite bilobed, with 5þ5 setae; scaphognathite margin with about 19 plumose setae.
Maxilla
First Maxilliped (Figs. 6A, 7A ).-Endopod terminal segment with 6 (2 subterminal þ 4 terminal) setae; exopod distal segment with 8 terminal natatory plumose setae.
Second Maxilliped (Figs. 6A, 7B ).-Exopod distal segment with 9 terminal natatory plumose setae.
Third Maxilliped (Fig. 7C ).-Developing bud with enlarged bifurcation.
Pereiopods (Fig. 7D ).-Cheliped plus 4 buds undifferentiated into segments.
Abdomen (Figs. 6A, 7F ).-With 6 somites; somite 1 with 1 pair of dorsomedial setae; somites 3-5 with slightly longer posterolateral processes; pleopod buds of somites 2-6 present but without endopods.
Telson (Figs. 6A, 7E, F ).-With additional pair of small setae.
Zoea IV
Size.-Carapace length 1.13 6 0.04 mm. Rostrodorsal length 3.68 6 0.04 mm.
Carapace (Fig. 8A-C ).-Dorsal spine with 2 pairs of setae; 5 pairs of setae dorsal, single pair ventral to eyes; each ventral margin with 6 setae.
Antennule (Fig. 8D ).-Biramous; endopod bud present; exopod with 3 tiers of subterminal aesthetascs arranged 3, 5, 1 and 3 long aesthetascs plus seta terminally.
Antenna (Fig. 8D ).-Endopod more developed, about 35% length of protopod.
Mandibles (Fig. 8F ).-Left molar with 2 teeth, confluent with incisor process; endopod palp present.
Maxillule (Fig. 8G ).-Coxal endite with 11 setae; basial endite with 13 setae.
Maxilla (Fig. 8H ).-Coxal endite bilobed, with 6þ4 setae; basial endite bilobed, with 6þ6 setae; scaphognathite margin with about 30 plumose setae.
First Maxilliped (Figs. 8A, 9A ).-Coxa with epipod, arthrobranch gill, and 2 setae; exopod distal segment with 9 terminal natatory plumose setae.
Second Maxilliped (Figs. 8A, 9B ).-Exopod distal segment with 11 terminal natatory plumose setae.
Third Maxilliped (Fig. 9C ).-Epipod present; arthrobranch gill present; endopod slightly segmented, exopod completely segmented.
Pereiopods (Fig. 9D ).-Incomplete segmental differentiation.
Abdomen (Figs. 8A, 9E ).-Somite 1 with 3 dorsal setae; pleopods 1-4 with endopods buds and pleopod 5 uniramous.
Telson (Figs. 8A, 9E ).-Dorsomedial surface with pair of setae; posterior margin with 3 pairs of stout spinulate setae, 1 pair of small setae and small medial seta. Guinot (1978) elevated the Xanthidae, sensu lato, to superfamily level (the Xanthoidea), which included eight families: Carpiliidae, Menippidae, Platyxanthidae, Xanthidae, Pilumnidae, Trapeziidae, Panopeidae, and Geryonidae. All known zoeas of Xanthidae, sensu stricto, (Table 1) consistently have 3þ5 setae on the endopod of the maxilla. However, while P. valentini (see Clark and Ng, 1998) conforms to this pattern, P. integra differs in having 3þ4 setae on the endopod of the maxilla (Table 2) . In other brachyurans, the 3þ5 (2 subterminal þ 3 terminal) setation is usual in the zoeas of the Goneplacidae and Atelecyclidae (see Rice, 1980) , whereas the 3þ4 setation (or 7 setae) found on the endopod of the maxilla in P. integra Sakai, 1974 Terada (1987) Calvactaea tumida Ward, 1934 Terada (1988) Gaillardiellus orientalis (Odhner, 1925) Ko (1999) Actaea semblatae Guinot, 1976 Ko et al. (2002 Novactaea bella Guinot, 1976 Lim and Ng (1997) Medaeops granulosus (Haswell, 1882) Terada (1990) Paramedaeus noelensis (Ward, 1934) Suzuki (1979) Monodaeus couchi (Couch, 1851) Ingle ( (Olivi, 1792) Rodriguez and Martin (1997) Nanocassiope granulipes (Sakai, 1939) Ko and Clark (2002) is found also in the zoeas of Cancer magister Dana, 1852, and C. productus Randall, 1839 , of the Cancridae (see Poole, 1966; Trask, 1970; Anderson, 1978) ; Calappa lophos (Herbst, 1785) and C. philargius (Linnaeus, 1758) of the Calappidae; Parthenope (Platylambrus) valida De Haan, 1837, of the Parthenopidae (see Terada, 1985; ; and Atelecyclus rotundatus (Olivi, 1792) of the Atelecyclidae (see Hong and Ingle, 1987) . Recently, the setation pattern on the endopod of the maxilla was adopted as an important larval character in suggesting a new family in the Grapsoidea (see Schubart et al., 2002) . Based on the endopod setation of the maxilla, P. integra may not belong to the genus Palapedia (Xanthidae, sensu stricto). However, with the exception of the characteristics of the maxilla, the zoeal morphology of P. integra appears to be similar to that of xanthid zoeas in having a carapace with all spines; the endopod of the maxillule with 1, 2þ4 setae; the basis and the endopod of the first maxilliped each with 2, 2, 3, 3 and 3, 2, 1, 2, 5 setations, respectively; the abdominal somites 2 and 3 with Terada, 1980; Ko and Clark, 2002; P. Clark, personal communication) , and in Monodaeus couchi of the Euxanthinae (see Ingle, 1983) . As shown in Table 3 , zoeas of both Palapedia species appear to be more allied with those of Xantho poressa and X. incisus than with other xanthid zoeas. Zoeas of all three have an antennal exopod/protopod length ratio of less than 10%; an antennal endopod spine; 2 terminal setae on the antennal exopod; and 1, 1, 6 setation on the endopod of the second maxilliped. Consequently, in as much as Palapedia integra shares several characteristics with the Xanthinae, as well as those of other brachyuran species, the taxonomic status of P. integra cannot be determined based on zoeal morphology.
DISCUSSION

